Gene silencing by methyl-CpG-binding proteins.
An important consequence of CpG methylation is the local silencing of gene expression. In part this can be mediated by direct interference of methylation with the binding of transcription factors. The major component of silencing, however, appears to be the binding of repressors that have an affinity for methyl-CpG. We have studied two proteins that bind to methylated DNA, methyl-CpG-binding protein 1 (MeCP1) and MeCP2. MeCP2 is a relatively abundant chromosomal protein whose localization in the nucleus is primarily dependent on CpG methylation. We find that MeCP2 is a potent transcriptional repressor with a genome-wide distribution. MeCP1 requires multiple methylated CpGs for binding and has previously been implicated as a methyl-CpG-dependent transcriptional repressor. Recent cloning of a candidate gene for a component of MeCP1 may provide clues to its mechanism of action.